Long term successrate of Percutaneous Transluminal (Coronary) Angioplasty (PT(C)A) is limited by restenosis. Arterial lesions have been related to restenosis, although the nature of th~s relation is still unclear. Because the arterial wall structurc has both elastic and viscous properties, we expect the mechanical behaviour of the arterial wall during angioplasty to be strain rate dependent. We here describe the results of our experiments to test the influence of strain rate on the strain at the moment of dissection during angioplasty.
Introduction
Atherosclerosis still is the first cause of mortality in the wcstem world [ 11 Percutaneous Transluminal Coronary Angioplasty has proven to be an effective technique to treat sclerotic arterial lsease of both coronary and peripheral arteries. Short term successrate is 85% and higher [2] . Long term successrate however is significantly lower because of restenosis. Within six months, 25 to 40% of all patients with successful first PTCA suffer from restenosis [3, 4] . Many modlfied procedures [5, 3] and other recanalization techniques [6,4] have been proposed, but so far none of them seem to really decrease the restenosis rate significantly. A relation between restenosis and arterial lesions resulting from balloon inflation has been suggested by several investigators, although . the nature of ttus relation is still unclear. [7] Experiments with sinusoidally changing pressures showed that the mechanical properties of the arterial wall can be described in terms of elasticity and viscosity [8] .We therefore expect the mechanical behaviour of the arterial wall during angioplasty to be strain rate dependent. We here describe the results of our experiments to test the influence of strain rate on the strain at the moment of dissection during angioplasty.
Methods
Four segments of human femoral arteries of 10 to 12 cm were obtained during autopsy after informed consent of the relatives of the deceased. Directly after removal from the body, segments were stored in glucose-free Tyrode-like solution at 4°C. The arterial segments were cleaned from fatty tissue outside the adventitia before the experiment. Experiments were performed pairwise. The strain rate in the second experiment was 10 times lower than in the first experiment. Pairs consisted of two segments of one arteq, assuming the composition and mechanical properties of the two segments were allke. If three (or four) segments were available from one autopsy, strain-rate in the third (fourth) segment was equal to that in the first (or second). In this way the influence of the strain rate on the strain at the moment of dissection in almost equal segments could be measured.
Inflation was stopped when one of two stopping conditions was met:
-observation of a sudden change (detected by visual inspection) in the rate of development of the balloon pressure a balloon pressure of 9 bar.
-
We previously showed that a sudden change in the development of the balloon pressure is associated with dmection of the arterial wall [lo] . We thus stopped inflation at the moment of dissection of the arterial wall. Figure 1 shows the applied strain rates and the resulting rupture strains. These overall results show that increasing the arterial wall strain rate results in greater strain at dissection (solid line). This is clearer when only strain rates below 15Ws are considered.
(broken line). However, at higher strain rates the strain at &section decreases. This suggest there is an optimal strain rate at 10 to 20Yds (dotted line). The effect of strain rate on rupture strain in the various groups of segments obtained at one autopsy is shown in figure 2 . It shows the applied strain rates and resulting strain at dissection for 9 groups of experiments. Most groups show a positive influence of increasing strain rate. One group had too small dfierences in strain rate to draw conclusions and only one group showed a negative influence of increasing strain rate. This group confirms the idea that too large strain rates diminish dissection strain. Although the slope of the correlation is not the same in all cases, the influence of strain rate is distinct.
The Merences in the slope could not be correlated with age or sex of the deceased, mean arterial diameter of the segments or mean arterial wall thickness.
Discussion
Our results show a distinct influence of strain rate during angioplasty on the resulting strain at dissection. They suggest there is an optimal strain rate for balloon inflation. Below this strain rate the arterial wall will be stressed too long. Like an elastic it will rupture even at a lower strain than during a short extension. At higher strain rates. the viscous components of the arterial wall will induce rupture. Many parameters, like age, sex, atherosclerotic severity and stenosis rate will influence arterial wall elasticity and viscosity. We found no correlation between these parameters and the slope of the relation between strainrate and strain at dissection.
These parameters however will probably influence the specific value of the optimal strain rate per segment.
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